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SI ^3: «<HH1 ^ ?J ^-*|, 7l^r #ofl TflolH ^*Kr QAQ, ^7) n°] 

«1 4^/JELefl^ <3<*-§; S^Sr ^^lSf, ^71 TflolB 71^; tfofl Aj- 7 ] ^o)^ 

°]£r ^ ^7} i^/= Efl^ °g*H ^o. ^ 2 

oflHl 4ii/JE.Sfl<?l ^^o] o^t] ^/^Eflo] cg<*-g- ^^S}^ #7fl<4, -#71 7flo]H # 

^Hr^ #JjL 3L^4'^7l ^^T^l ^^/JELEfl<y ^^o] tg>g^ 7l jft ^oj) ^^AfolcnVo. 

£ 2f 
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t&SL^} ^^1^1 {method for manufacturing a semiconductor device} 

£ la ifl*l £ lkfe *V£31 M-^fe ^^l^l ^f. 

<3> a. av^^l ^12: U-fH ?ASLsL*], Jit} ^t}^ <^^^(LDD : 

lightly doped drain) ^3iQ ^ejAj-ol^Ksi \ i c i de layer)-!: £^ B*ffl*l^el* i^sf^ «y 

7]# TflolH #^M: ^, #7l 7flo]B ol-g- ^ol A}-g-*l- o]^ - 

^ ^^"^ ^i/=Eflo] ^^*lnf. H&lJI, ^"71 TIMS ^tSofl 

^ ^i/^Eflo] ego* o. ^^^cf. 

<5> o] en] of&K AV 7 | 7]^. Aj-ofl 7||o|E ^ o>£- ^o] ^i/=Efl^l ^ ^ ^ 3-8- ^ 
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<6> ZL^Jl, #7l H^M^H^ ^71^ -f-aj-A] X\i$^r ^o} 7 ) <fl# <£QO_3,*\ , #?) Tfl o] H 

^^-21 #-*f2}- #71 d^/2=efl<?l ^q-o] tg^s} ^S)A>o|c^ ^^*Vcf. O] 

<7> £ la ifl^l £ lk^ ^Hfl^l *KE*ll #*lsj af|a «o v ^^- M-e]-^^ ^£t°14. 

<8> £ la» ^S^, 7]^r(10) #<*fl TflolH £^1 ^.g- o}*}. t)1 ol E AVSI-BK12) ^ Til 

°1B #51(14)1- ^#*Vtf. =Lt!)JL, #71 TflolH #21 #3^(14) #ofl TlMS sJ| E ^ 

-8: W ^3#(15)# ^#^hl. 

<9> £ lb* ^^S, #7l d>^ 3 ^(15)^- -ilZj- P>^3.S. A>-g-*l #7l 711 ©IB #2) 

^ TflolH #^-sV(12)* sflE^sH TflolH 1-sl sfl^(i4a) ^ TlMH #SJ-s}- . sfl^i 

(12a)^-S o]^6]^^ Tfl^H ^^-(16)1- ^#W. 
<10> £ lcl #71 711 olH ^^-^(16)* ol^ ^Oj D }A aS A ]-g-*l ol^ a-ol.g. 

-^Al^-Cl-. Olofl AV 7 ) ^ojE ^l^«-( 16)^ Ol^tb 71^(10)^1 0>2JN <gg- 

i^/£LEfl^l ^^(18)ol *g#:gc}-. 
<H> £ ld» ^s}^ , #7l Tllol^ ^^-^f( 16)^1 ^*\o\) ^o]*\(20)& ^#W- #7l ^ 

3l°H(20)^r #71 TllolB #^-(16)« 71^(10) #*fl £<&^-$ ^, #71 ^<a^ 

# ^ #^^-0_SAi ^#^Cf. 

<i2> £ lei- #^>^, #7l >i3llo]A^(20)l cf^aS Af-g-*V o|-a ^Oj-g- A|Al*V 

cf. olofl t4&> ( #7l ^3}HaK20)°+ °J^t!- 7l^-(10)^l ^1-efl^l ^^-^1 ^^/£Lefl°] 

^^(22)ol ^#^cf. 



23-4 



102d©087899 ^^>: 2003/11/19 

<13> n}BH, 3^ <t^^ ^^/iELeflo] <3<*(24H <§^€4 



<14> £ lf# ^-2:^, #71 TflolB #^-(16)* £tt 71^(10) #«H| ^#^(26)-& 

4. °H, ^71 ^^(26)^ El^B|3f E)E^- ^^^ol ^}2jO^ ZjL^ ^cf. 

<15> £ lg# ^ ^nV( 26 )^- £ fe 7)^(10)* <1 *i 5^1 7j l} . #7l <M^eH £\ 

n #sMM3H^(Salicidation) &-$-°) <£°]^. °H1 143J-, ^ ^r, tIMH. 
(16)^1 ^^/jELeflol cg<*(24)o] *|>$<g 71^(10)2] a^^l ^€ -§-^r£K26W <4|«1 

^2lA>olc^ ( 28a)o.^. <g>$^i=h ZLE-m, ^7] ^rfl°]x)(20)7} *gs§& ^^HItt #7l ofla] ^ 
^A}ol^^-(28a)ol *g#3*l ££^t}. nJ-eH, ^-7] #E]AVc-flol^ aV-g-o] ^o^^ ^ 
^^•(26)^: ^l7if}-ni. 

<ie> £ lh# ^s>^, #7} ofl«l ^&)A>o]cni-(28a)# ^ 7l^(i0)-g- °W 
#7l ofl Hi ^^H^ v (28a)£r ^^Afol = e|(28)* ^^^cf. 

<i7> £ li» ^-S^, #7l ^} el AH £Lrt( 28 )ol tg^^g 7^(10) ^Hl ^(30a)-§r # 
?i *ll^(30)* #7] ^(30aW #7] =^/i=sfl<?] oj^(24)Sl 7)^ 

(10) ^ 3 *}<>1 1=^(28) 31 ^"71 7flolB ^^-(16)31 ^o\] ^a}o}^ 

(28)°1 

<is> £ lj ^ S. Ik* #71 ^6j(30a)^ ^°\} ^r*K-g- ^ , #71 

^-^H) ^ aflAjo.^ ^^S>7l ^ nllfiAlTjcK #71 ^ Ufl^ol nfl^-g- A Q V 

7l ^, ^ -^Al^-O.SAi ^Sjcl-. 

<19> olP^. ^-ol, 9J^Sl ^-§; ^Al^-O.^.A-1 ^ o) ^7} o} J=LC>1 ;*} 1} . 
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°] <*^-§- 5>^cf. ZL&m, ^71 HlS^l #*1^1 ^^Hfe ^-2-*V ^<=>}^, # 

*<*Hfe e}7l*|( leakage) 3 ^<?]J5.5. *}--§- =L$3-, ^7] ^H>H# ^^1^1 ^o} 7 fl 

<21> -g- S-^^, i^olA^l- ^^O^S. ^71^ IHHl^r <tt]tl 

£ ^E]AHH^S] ^-g-o] 7 Hr^ HVS^l «<HJ# afl^RrCfl fll}. 

^ ^ <5)-g-l 

<22> Aj- 7 ) iH^l ^-^o] ^ 7] ^- Aj-ofl ^0)3 ^^^> 

#31; 

<24> AV 7 ] Til^lH #^-1- 7}& A oHl ^"71 7))°}^ ^ ^7} 

ii/H^l^l ^^o) 71^- ^a}7]^ 5flEl-i: ^*Hr 
^741; 

<25> ^7] ?4<£^ o)^ n^a^L A o)£- ^A}^] of 5} ^-7) 

^ll^til i^/=Eflo] ^^c^l ^ ^^j-o] ^ofltij El)o] cg^o] ^Aj£ <^^tq 

i^/=e11<y <g<*-g- ^SRr #7jl; ^71 711 o]h €^--Y-2l #7] ^c-1^1 i^/^-all 
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<26> ZLSjJl, ^>7l *fl2: #7] XMH 7^ 250 ifl*l 350A^ 

1- 3^*Hr ^1<4, ^71 ^ ^ ^oj) ^ =4&& -g-^Tfl ^ 

<27> M.^ t Aj- 7 ] ^£]AfolnnVo| fgA^o. Aj- 7 | ^ o] E ^q-o] Aj-tL ^^/-^fl^ 

#7l 1*} ^^Al?J 7lM °jAlt^ 2 *> ^^M^lfe- cj^l- i^ltf. 
<28> olnfl, M}-^ ^Aj^^ofl^ Aj- 7 ) ^r^-g: , ^ B]E}-^ ^ i^B^- 

4^ ^"71 ^e^A>o]cnV^ ^^^1-71 ^EHt^ ^ ^ ^E}^o] 

<29> M. «Vrg^ cf^- ^Al^ofl ol<>| , Aj- 7 ] B^nV o. 250 vfl^ 350 A ^ ^-fr $>JL, ^-71 

^ B)B)-^-^ 100 vfl^l 200A^) ^1-1- ^-ZL, #7] l^V 7>^# A>-g-^l 700 

tfl^l 740 M ^71^ 25 tfl^l 35££ ^Als>i, 2*} 7^1- 
A>-g-?V 800 vfl^l 840 ^£ -g-^7HH 15 253. ^^^1^-. 

<31> M. i^o] t£ ^jA|^o]] o^o], Aj- 7 ] ^^-enj-o. 12Q tfl^] 1 7 ()A^ A o V 

7) BlEl-^Kg: 80 Ml^] 120AS] ^Tfll- ^>7l ^5)- ^^^-0. 13Q 170 A^ -^^}# 
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gJL, 1*> ^^tt ^± 7}if A>-g-*l 460 ifl*l 500 "C 3 £-^7HH 50 70i£ 

^Al5>i, 4>7l 2*} l^el^ 7>^# A>-g-*> 800 vfl^l 840°C^ ^£ ^7H>H 25 

353L ^A^cf. 

<32> ZLS]ZL, #7} tifl^^r ^^^Jl, ^ ^S\j L> #7_V Aj-ofl 

<33> o]9\- £o] t ^611 ^1^^ ti>£^l ^^Ml^ ^M^M ^S^tf. ^ 

^7) W^S. Ir^V^L, ^7]^ JHH^r ^-g- 

<35> £ 2a tfl^l 5. 2j^ ^-^^ «J ^Ajoflofl nj-s aV£^ ^ «v«j_g. q-Ej-iflfe 

<36> £ 2a« % v 2:*>^, 7l^r(40) -tf°fl 7fl°lJ= A>3.eJ-(42) ^ TlM^- ^(44)-^ ^>^o.S 

^#tb4. ^JI, ^-7) 7flo]H #^(44) Aj-ofl ul-^a#(46)-i- ^^W. #7] n}^H^(46)-8r 

<37> £ 2b* t25}^, ^7} 4^3^(46)^ -4] 4 P>>i3.S A}-^ *]zj--^ ^Al*lcf. aV 7 ] 

AlZ^-ofl Slsfl #7j TflolH #Bl(44) ^ TIME #5W42) ^4^r Tfl o] E #3 5flE^(44a) £ Tfl 
°1H ^>2}-^- 2flfd(42a)°-5- ^^^4. °M^i, ^7l 4^3.#(46)# ^71^4. 
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<38> m-eH, 7l^r(40)ofl^ TflolB^^ 3flli(42a) ^ 7)MH 3flfei(44a)^-S. 

Tfl °1H ^^-¥-(48)7} *§^€4. 
<39> £ 2c» #2^, ^-7] 7flo]H ^(48)-i: ^ d}a 3S A>-g-*V t^J* ^ 

<40> S. 2d» , ^"71 7flo}/e (48)# 5>^r 71^(40) #<*fl 300 A ^ £ 

^ £3**K52)-g- ^>7l ^3^(52)^ o. ^ ^ofl^ 3.e»-§- ^ 

^ ^^^(misalignH ifltb ^Kl (margin)^: ^s>7] ^°14. 

<4i> £ 2e% %^^>^, #7] 71^(40) ^Hl ^(54a)# ^ #?i sfl€(54)^- ^ 

^4. ol^JL, ^"71 ^(54aH 4*fl #7] *fll<^4 ^>i/=efl^l <3<*|(50)°1 4^(40) 
4 £^4 #4 7flo)H *i^f(48)4 ^ ^, TlMB #4 n^(Ua)o) ii#44. 

<42> A o l- 7 ) ^BH(5 4a )0. ^ ^^(54)^ igj^O. ^-Cf. uJ4 f >l^h(40) ^o 1 " 

^1 ^4 ^4-8- *8^*b4. ^-7] ^4 ^<S44 ^4^r BPSG4, TE0S4 1- ^ 5U4. 

3#*>44 se^ ^ $14. 3.4^, W 7l Tfl^i 444 4 

^ ^44 ^444 #4 #4 *J<S44 ^44444. °H4, #4 #4 ^4 

4 4^^^4 ise^liE ^^4. 4-5-°fl, #4 liel|^|iE ^4-1: 

44 4^35. 4_§-4 44°- ^4*>4. 42}, 44 ^i«(54a)^ #4 *i44 *fl4 

(54)4 ^§444. 
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<43> £ 2f» ^S^, ^-71 ^(54a)-§r 5Hr 7)#(40)o)l o]£- ^oj-g- ^A^cf. o] nfl , a> 

<44> aJ- 7 ] o]^o^ ^ojofl 0)tfl ^-71 ^11<^1«1 i^/£LEllo] *l^-(50)Sl oj^ofl^ ^ 

*fl2oflw] i^/=eflo] cg^ (56) oi o]o\. ^o], a o v 7 ] ^^/H.ell<a ^^-(50) ^ 

*\)2«\M ^^/HEflo] ^^-(56)^>1 ^^^^^ <f^o| iA/c^o] ^« (58) ol 

4. =LE]31, ^7} TflolH #^-(48)xr o]^ -eg*)] o)f% z^o} ^ ^ £7 > 

0 14 4 V 7l £3§ ^1=7}. ^o>^ ^o. ^v 7 -| t,] o]e ^^(48)0, ^ 7 ]^ ^§^H 

Cfltb -f^tb 7>^ ^ 

<45> £ 2 gl- ^S*}^, #71 o]-0_ 7fl^^O_ S ^l^cf. 0,3} £0] ( ^7] Tfl^o] 

ol-8r ^r°J^l ^*fl ^"71 }r:#^ ^7} 5^^. °l*fl , #7} £ 2gSl 

<46> 5L 2hl- ^S}^ , #7l ^(54a)S] ^ ^ ^Tgoi) *j-ta ^#(60)* A J"7l 

^ ^^(60)^1 oflS^ HlEl-^^, ^5}- El^nV, S^Enf ^g- # ^ $lcf. JS.*| t 
7l ^ ^#(60)^ ofl^^ ^^^3)- ^ El^^-O) ^x>^ ^l#£l^r -7^ 3^ 

<47> £ 2i» #^}^, ^-71 7l^(40)# l^i^M #7] €-^(54a)£l AVofl a) 
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<48> #?1 #^#(60)^ 7}^-t}7) nfl^-ofl, #7l ^o))n> 

^^A>ol^n^(62)O.S. <8^*M W #7l ^^Afol = n]- (62) o_ 

S &t}. 2£]i4, #71 ^r^£] ^oflSL #71 #« #^#4 n^7}7|S 3^ 

^, ^ 3BBr^\ ^ # ^ ^1, #7] ^4=^ ofl^ El^^4 

<49> #^3*-« #7l #«? ^-^(60)3] ^E)A>olc^.( 62 )0. S 

<50> #71 ^^A]-ol = ^-( 6 2)# ^^S>7l ^ #^ ^4 ^-Cf. ^7-1, #71 TflolH £^¥- 

(48)^1 #^- ii/^-ell<?l °j^(58)°l ^£ 7^(40) X^l 3^3: # 

71 m^^r £^ 71^(40)* 1*} ^^SlAl7lJL, 91*) ^3. 2*} 1*1^1*1^. o}o\] #7l 
=4=^o] #e]Al-olcllol^(Salicidation) #?1 ^el^>°l^^ v (62) AS 

°H, #71 ^^-o} ^-^(60)0,1 014. 

<51> #71 ^5lA>o]cnl-( 6 2)^. ^^.7] ^ --^nVol ^ « ElEBr^l 

T^AS #71 tqEf^-^ 300 A #71 ^5)- El 

&HeT^ 150A ^£^1 ^1» ^Cf. H51J1, #71 E^E^al). ^ ElEl-^Sl ^-M*l, # 
7l 1*> I^Sl^r ^± 7}^ A>-g-^ 720 °C ^£.21 £r£ -g-^HH <* 30^ ^9} ^}^}JL, 
#7l 2*> ^^1^— 7>^# A}-g-fl 820 °C ^§£Sl ^r^7HlA^ 20^ -§-<>> ^l^tf. 

<52> u>o1: ( a> 7 ] ^slA>olJ=qV( 62 )^- ^^7] ^ ^-^o] 3 tS D -[, ^Ef^-aV ^ ^ 

HHet^I ^J-^O.^. ^#£1 ^#^-<?l ^-f , #71 3tS D -l^ 150A ^-£21 #71 
Em^^r 100A ^£^1 ^1* #J2L, #71 ^s\- E]B}^^ 150A ^£2] ^1* £>L, # 
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7} l*\ l^^^r 7} + % A}-g-*l 460 500 °CS] &$\7}o\}*\ 50 ifl*] 702: ^<L> ^ 

Al^ja, #7l 2*} I^S^^r 7}^m 800 ^fl*l 840°C2] ^-^H^ 25 ifl*l 35 

<53> s. 2j» ^(54aHl ^ wfl^(64)°.^oj ofl^H^tl-. 

#7l oflS-^TT *fl^ s.#o] Bj^^o] ^o] «>^^>cf. #71 nfl^ ^ tifl 

^(64)^1 *g^£; cf-g-Sf ^-Cf. o|*) f #71 #7l §^ sflH(54) #°fl *g# 

^^i, #71 ^»(54a)<*£. #71 J£*i l-^ol nfl^t)-. ol^Aj, Sj-*}- 7 ]7fl3 <3 D > -§- 
4 ^"8: ^lt!"^. °W, ^7} ^t!" Ef7}lAS-Ai^ #71 %7\ %<&*t 

5fl^i(54)Sl ff^o]tf. #71 ^ el 51-1- ^Al^-o.S^ #7] ^^(543)^1^1 ^ ^(64) 

<54> 0]0]A-1 , #71 JE*i #^0) nfl^S} %-7^ 3^(54) #6fl UllAl O.^A-lo] 

* °1^ ( #71 #71 ^^Sl =-4* afl^( 6 4)4 -g^S)^ ^c}. 4 

eM, #71 nfl^ ^ «fl*I(64)°)| fil«fl ^7l^ ^^i}. 

<55> Ol^ ^-Ol, -g. ^igofl SJ ^3)H^7} >$§f^ ^S^l H> £ ^1 #^o| ^3.7]. 

4. ^1, #7l ^5flolA^ ^^ofl £ #^Sfj7 <gdd ^2: £ ^SlAfclcnVo] jg # o] 7}^ 

<56> 14^, ^"^Sl ^ wv^^ #*] , ofl^^Bj- ^ aj-^^l #^6J1 

Tfl 3-8-^-5*1 ^7H ^ ^ °>M2l- ^3 ^H3^ 5. "S^Hl 3*1 « *r 5^- 
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<57> ^tHH^ ^ a>^*V ^aHIS -£^1-^*1°}-, n^r 7]# ^<^>>s] ^ 
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[^^8- 1] 

#7fl; 

^llofltil i^/^Eflo] <3<*jofl ^fi] ^2oflHl ii/=2fl<a <3^°] <^T^^ 

^7) 7)1 o]b 3.^ ^"71 .<t^ ii/£e1?l <3^°1 7)^r S^^l 

2] 

*fl 1 91°]*], A o v 7l 7)1 o]H ^ 7m #ofl 250 i-fl^l 350 A ^1 ^ 
3] 

1 %H1 5U°1-*1, ^7} ^0] ^ 7^0]) ^ ^#-g- ^^Sj-Tll ^*Hfr #31 

1- t>l i^-*>^ sf^ #.£*fl ^-^^1 #«S. 

23-14 



102(^087899 #^ Q*}: 2003/11/19 

i^^ty 4 J 

[3?* 5] 
6] 
7] 

6 *<M1 9X°]*], A cM E)^^ 250 350 A^ ^7) 

£ 100 vfl*l 200 A ^ ^-Tfll- ^-g: -if-^CL^ ali^l ^2: « 0 >^. 

8] 

^1 6 %H1 5^*1, 

^71 ^-^^ 1*} * 2*} ^^^^l ^*fl ^^H, ^"71 1*} I^tt 7>^» ^ 

700 vfl^l 7401C^ £51 -g-^HH 25 35^ -g-*> ^l^Jl, 4 v 7l 2*> l^rr 
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7}if Af-g-*! 800 vfl^ 840°C£) £rJ5E. *fl7H*1 15 vfl^l 253L ^lsHr ^^^-5- 

9] 

*fl 4 #7) ^s)4oi£s}t ^^*>7l fl^ ^f^l ^ 

10] 

9 %H] 91°]*}, is^-H^-^ 120 ifl^l 170A^1 ^Jl, #7l Ej E^n^ 80 

vfl*l 120AS] -^^11- ^7} ^sj- e]e}^-^ 130 170AS1 ^11- £fe ^.g- _o 

13 ^ 111 

3fe ^ 7l-it 460 500 ^7HH 50 ifl*) 702L # 

7) 2*\ ^^el^r 2|i 7>i# A}-g-*l 800 840 M ^£ £-^7HH 25 35s -^«?> ^ 

12] 
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